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(54) COMPOSITE TYPE BLOOD VESSEL INTERNAL GUIDE WIRE 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a guide wire useful for 
approaching a target part of a lumen system in the body, particularly, a 
target part of peripheral or soft tissue by changing the flexibility of a 
part of an intermediate section, and setting the value of flexibility 
between a more proximal part and a distal section of a super-elastic 
alloy situated in a more distal position. 

SOLUTION: A most distal section 152 is formed of a super-elastic 
alloy, a guide wire assembly 150 has an outside coating, and also has 
an internally inserted matter 156 and a most proximally inserted matter 
158. These are simply arranged within an outside tube 154, and 
connected in such a manner that a torque can be transmitted without 
causing a twisting between the internal member 156 and the outside 
tube 154. Thus, the flexibility can be continuously changed. For 
example, the most distal section 152 is most flexible, and an area 160 

has the secondary higher flexibility. The area of the guide wire regulated by the internally inserted matter 
156 is slightly low in rigidity than the most proximal section by the presence of the internally inserted matter 
156. 
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BulBJ: DSfico-fe ^ S/ a y(mm^-h-^ioJim^fih Ril 
\z. m%l^'omm^9vBym3Mis^iM^^ith 

mmi 3 BfiiB4'^-bi!' y*^\ miBJ; r-m.<r> 

■fei?i/3 yA^i^lulBJ; '93ifuc7)^r^i/3 y^T'#i^.i.fii 
&i|-t. fl4'rBl-ir^'i^3y*\ iti.'^mwy^^i^^y 

[ if 8 ] MIBtf Pal-fe ^ 3 filB J; 0 jgfio 
-b a J; VltflB J: 0 jlficT)-^ ^ a yc7)®^g|5c7) 

t.h^\z^:x,~~fwpi^^^^zmth. mma\,z%m 

y^^o. m-$mnztmco:^'A yva-^. 

msm 1 0 ] fria J: o ^ 3 y-^K ^mi- 

msmi 1 3 frlB^S^a-ygPW**'. x^^yi^;^ 



-i-^-ymx-hh. m^miiztmmA wa 
^. 

[ff^ill 3 3 lufB*.°U Djfifi^o^r 
^ 3 y5&\ ^'J 5 K^^tf . It^il 1 2 tclBKiO;;?- 

rmm 1 4 3 mmx r^m^^^i^ 3 y*\ 
^±v^^ymm^mi^ti. mmnnzimco:^'-^ h 

[ if ^Jl 15 3 Mia i "9 mm^ 9 b ytK < 
h.i^u'jfmz. ^>^^^^#'J#■y. hh\m^A)vxm. 
hiix mm. 1 i^ztmm'A k 7 , 
[if*3si 63 ^jif^yhMt^Ajv 

[M^JSl 73 B^fB^•^^^^^# U;Ky&l.v^{i3>f;i. 
^. 

[M*^i83 m^^A.m%')'!f^yhh\m^A)v 
if. ^^yhiiif-^y'rivi^ti. mmi 6t3iaiJiO 

mmi9\ Miaioae^o-fe^i/ay^.i.v^^Bu 

IB i 0 j£fi[<7)-tr J/ g yc7)ii'^:5r < i> 1 gU^b^cO^HHWi 
ai-l.iS^Ji^^'^t^tf. f»*^lfclB®^0;<f^ b'V 

[|f*]12 0 3 miBM^Ji^^ i-A ay. ^"Ux-f^i^ 
y. TKUx^^y, ^ru-^i^^y. fciv^KUx^i^y 

mL<r>:^A Y^A^. 

mm2 1 3 mm^Mif. r^^}3i^vyTvy^ 
v~vhh\^u°^}'^v^y^^ti. mm.i9{ztm 

[If ^^a 2 2 3 mriB^^ii^^'jK u y t-\ , 

HAYVA^, 

mm 2 3 3 mu° U -7-IS^iicOii'^=5r < i: 
"jtif. ?i^t'14;KU^-W4T-3-x^y/$tT-l.s If* 

]ai9tfa»«7)x?w F7^^, 

[iS^2 4 3 BolBflrtttJKU -7-Mf4*^. 'yts:< b 
i 1 oc7)^7j<tt;KU v-^^O. ff^2 3 t:iaig^;<f 
^ Y^A^. 

{WMm 5 3 mfBIS^l:0\ W^'U A. Hii^t: 
fx-^x. M^Kxv;?.. i5'y^5'"XTy. ni-vf^y^ 
)vt>t:>mmixi>mmT<mmMm^^^^z-^ts. m 

imi9lztm<D:^A Y^A^. 

[m*JS263 ijf—T-JVy-y^'k'^^^zmt^^m 
m 1 tia«0;^W K V ^ ^-tr ^ a y o 

[tf*JM2 7 3 ;J;T-x;l/^##;«S£i^t-«i^-r^Jt 
}sbm'A F V -5 T . J: 0 Sfitcfc h 05114^^ 
amiS.^^ y 3 yfc J; V^ST-Wco J; D ^' 

a y^ij'-^r< h^^tim\^nW&<7)±m^A^^7 
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[mm 2 8 ] MiBcJ: i&m-^ ^i^^yp. mm 

im^m2 9 ] mmx DSfiiT)-^ ^ ^ g ^z 

mi^\'om:ibi>zx^x. mmmmm^-^ 
±mu-^^i^B ymimm^zi^^tit. mm 

27{ztmm'A YvA^. 

[fi«ia 3 0 ] miai; '9 }£fic7)-fe ^ g y^^^ ^m^o 

[ff*ii3 1 ] iffiaj; "omm^^'^ a ^m^o 
u v-^?;|sf h ^ s ^> t;#tf . If ^11 2 7 fciemco^- 

[000 13 

fti!b\,zm\.z-^mr:hh. Wm\i. (i!'^5r< i ) ^31 
14^egP*^^-I.^S-fei5'i/3>';&M h'7>f^7-ty 

7" U ^ . liS-fr ^ g y ^afifi-fe ^ g ^ ^"T 

^i^By^^Lm. ^mm^m^Ti.zm-^'ft. im 

mn^ux-<^mm^<7^mm:m^hfz^{z. u^wt^ 

[0002] 

Xim L#l. t h #:F^cO|^e^Mi^^STffl*3 J: 

cr)mm^mm-^^^s.bLx. :^7—TMit'tt-tm 

t^'OKh^ fzUmm^ X i] t-t;w* »< fz^\ziiA 

r^^y^^iommmi^ti^mmtx i -^^0:2-- 



mmt.XVm^f\Ml> . ilA KV^^i^iV^I^T-T 
;Ki. ^mmW^<mi5(mm,z:i^-^XiiA FV-^^I: 

T'gEfct ^#:|*Ic7)$i^,^;:a^c3l^T■•v^l>;:7■^ h^^^co 
[0003] 'mamwmM. •tt^hhmMmt.fi 

[ 0 0 0 4 ] t Y(r>mm%^'^->Xij'f'-'f}V^%nf 
h<r)\zl^\^ht\.hfj'f-'f)^iiA YVA^\t. mjm. 

\,z. vA^(rsmM^^-yByi:^^<^y^-h^\.z^'>x 

\m.iom\^mm\Z^-^^>:.^hXhho:>X. ^(JyVA 
^\i.^a)X')\,zm^^tlX\^h. V^-Vc7)T— 

mi-^W.zWj: a ^1 i: < r-^N-^^V-f -^-fe ^' 3 >- 
0^5tJg (column strength) ^ii;'^$-tir. ^ LT § 
tC. Jt«m&M-^T^'^ YVA^Vm\zm.\i-V-[khX 

[0005] Wm^miiSA YVA^(rm\\t. *!! 
!^rFm5.095,915-tt3l.^ill.o ^mmt. iJ'-^<i: 
i2'9C7)-fe^'>'3y^W-r§;J?"^ 

wm%\i . 'im\ y u -7ic-a * ii-c o . 
^iox 'j-7-t{±. X u -7'oftif ^^'l^&^iA§^^l. 

rnnnz^mii^^^x^m.^tifMrnyftyt^^ 

x\^h. 

[0006] ^(T^mz i . m<^m^x(nm.(T)\^< 

[0007] Sakamoto/bcOOT!^itll4,925,445^{4. 

X\^h, 4 9~5 8%(atm)(?)-'y^;WS:#tj'N i -T 
X\t. hi: -7/1^x^-9-^ h^iOr^c7)^g^f^ 
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i? 1 0 °cmTc7)iast«i-i. N i -T i ^^mm\,z 

hfi)h\,z\i. \m^tB^x:(^m^WK<^fzt) 1 o°C3&^i^ 2 0 

[ 0 0 0 8 ] N i -T i gSitt-^^tPl-ffl^^^-rS 

X\t. W091/15152-^ (Sahatjian^. Boston Scientific 
Corp.fifr^r) ifi-hh. ^om^M. N i -T i Wtt-^^ 

t-X7"f-A h-'7JlTy^A h ( S I M) gfa^Ss^ 

vvA mwxm<^mi<zii\mt:^if^j:\>^b ^tix^^ 
^A^\mmw^ti. $'i^^j:ffmmx. ^(^m 
m.mmm. 3000 Fmmzm^\zm.m 
tih^fk^^z-th. ^(DmMmi. :^'ayva^ 

[0009] *[l!^rF^4,665,906-f (i. ffi^cOM^S 

mmmzmmmrnhLx. ^B■hwm^)v^y^ 

AV (SIM) -^^coSffl^itS^LTV^^, -e^Oj: o^S: 
[0010] SugitaA>c7)*[il#itm4.969,890^{i. ff^ 

[0011] stice<7)%.mmmm,^m\i. mm^ 
mm^iifzm\m%. -mw&k^ ¥)^w^^(mmz 

i DtmSfLS. SJKStL^^^^ii. 3 6''Ci:4 

mn^yf'^'7%^WMUWz^\zm'^^iifz. 

[0012] Amplatz/i>c7)7|^ll#ft®4, 991,602-^(4. - 

^y-;wfc LX%ioKh--j'T)V-^^y^M£)i(m 



n^^\zmiU^h^^\zms.tih. wim^iiA kv 
A^o^)i%io(m%-kii'f~^i^n\zmx'fhirmh 

m\zfm-^fmK'kVWj:\^^^\,z^ ilA YVA^Mn 

w&xhh. ^<mmi. nArvA^^^mz^ti^ix. 

tzVA\^AMm.t.h<t^\^^h^m^-\.X\^h. § 
^o\z^ ^0#it(4. (PTFE) 

<n\\m^ 1 1 < (i:!f^a6^=5r^^<5iJ*i"^'CS> S ^ i: 2: V ^ 

[ 0 0 1 3 ] N i -T i -^^^fflv^fc. S'JcO;^^— r^P 
ilA YVA^tfi. Yamauchi/i><0*liI#rFm5, 069,226^ 
fcia«§tLTl^-?.o Yamauchi^>{4. hH<:om^^^^Z 

*<j3 7watt:'co^^R3¥ttfc. mox:m<7yim.x' 
<7)nr^tt^^f«-t^i^3y^#;ti)j;otc. »4 0 

o'c*^A> 5 0 o'ccr,is,mx^Mm^ti6 . mmxii. 

[0014] Sagae^,c7)*ll!^it^5,171,383-^{4, mW 

mmm^ mm^mm t . ^ Lxmrnmitm 
t^Mtttstf. m<7)mx'i,t. j&m^^i^Byii 

m^7ks/m?<7)mk}iB^{yieli stress)^Wt, A'A 

YVA^<7)'^m^^imi l~l 2kg/iMi2«0^i^:;>3Sr 
[0015] gfc^H!^rF^P^fg^0.515,201-Al^i)ll 

ffifflf isitit; . mmmmm^mmcommzm^ 
}i^^^ff)yffA }^mB<7)mmmw^-^±x'h 

mmm^mm. mx mt t^^ntum^s^fixi^^j: 
[0016] m\mm:m{kmmo,5i9MA-P2^i.m 

A YVA^^Wi^LX^^^o :f]A KV-f^nTfiT^x 
^-y^'cOSra(jacket)-r-3-T^ y^'"'$tl. ^cO-gR 

[ 0 0 1 7 ] N i -T i -^^C0M{±. *mtlt^3,174, 
851-^. ^3,351,463-^. i3iVB3,753,700-^Wjf1^§ 
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[0018] *%BJ^^>{i:. $)mi>zisuxii. 
[0019] *^BM^>08l^afe{i:. iitifc hJl^iSm 

m^ji^ti nmwm^ ^i-By.n xx/m^^ 

[0020] AbraniscO*lI#lt^5, 411, 476-^(4. H 1 
[002 1] Abeleii>iO7|4n#itm5,303,714-^*3 

iopg5ii07i^ii#itm5,385,i52^{±. mwm^mm 
mmLmxmtifz}^\,zmm^fih. z(7^%mzii\^ 

[0022] 0*c7)r;U^ (1*) A^m-r-S S*II<K^PjH 
^m:hhii'){z^th. 

ii. m^mis^m-thmmm^'&^^mi.z^ 

[0024] Zookh(r)^m^^Wi,2\2>,rm\±. 

tm-^^. mm. --/^)v/^^y^^^th^^\,z 

mtfim^^xy-y\yxm<^mm^wt-mm^tih 

fio7o-8o%*\ vm'^-k^^^^^hfzmz^ mpY- 
[0025] z.ttt^(mm>i}iii\^. mizimMSA 

A^m-^^Wr^.X\-^ti:\-^. 
[0026] 

m±mmmmmzw&'^hfzmz-^W£i3A h 



[0027] 

^w^m^x-mm-t fdh<MjA k ^tsi l . ^ ^ 
By^'ytaOLh-mh. m^\^-^wm±m^A^-3 

T-kmL. ±15 J: OififiiOgp^i-tJ j;t/±IBj; 
^i/3y*>'4ira-fe^'i^ayfcJ:-5T^^?i§ii. fi-?. Ji 

tt-^co^fi-fe ^i^B ymmt t <Dmi,z$) h , 

[0028] m^^^"? 3 y^i. -hieJ; Djfifuco^s 

la J; 0 m^-b ^ 3 y^os^gp*^ ^mik-^fimmm 
ti. ±iBJ: r^m'^^i^Bymmii^^m^^tii 
[0029] ±ifij; 0)£fi^7)-fe^ ^ H y(4, fria^a^ 

j.-7'g|51^1*It. i!'-^r < i: i 1 ocOifeEif AiHn?: § ^^^t- 

±fBJ;0J£^^^7)^^^'>' 
^z^^j: < i: i 1 ocD^Etf A!fi5 b^^^iz^ti. tfz. 

mxroSim'i^^i^Byii. ^mi-^-rmt. ± 

[0030] 1 ^C7)^SS©,«T14 . Jiie^'ral-tr ^'yBy 

yBytxmm^^t. iiE^^rBi^r^^gyji, ± 

ti. tfz. ±fa4'ra-b^i^3y{±. _hiaJ:'9J£^^^0^r^' 
3 yiiX-(/±iiX D ^fiio-tr ^ 3 y<m^(oth 

[003 1] ±tmW'\t^Mt. -^v'nvni.xf^^y 

[00 3 2] ±faj:'9j£{2^0-lr^^3y{4. ±m^^~ 

y'm^xm%. ntL<\i^y-yvxm^^ts. hh 

V^i±±iaj; D}filic0^r^i/3y{4. 4fJ^-^J.~7'g|5 
mxm%. fftt<{4*°U^ 5 KSr-^Oo fcl.»'^{±_h 

faJ;0i£^^co^r^^^3 y(4, nw^^mif^ymmu 
m^-kM^h. iocDm«j«ti4. ±iaJ;'9^fiL«o^r 
^'i/3y{4. 'yt^<}:.%,%%mz. iy^Lm'i-^^y. 

I. U{43 )VXmhfl. ^cr,i^■\t^m^^ 'J 4^'y $) S V ^ 

L<{4. ±m^^A.m^vt^yh^uiaAMt^ 
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[0033] 1 -^(Dmmmmx'ii. m^'^ h v>f ^ 

■t^i^B y(^^y-^j: <bhi ^^i: mmi.zm:fhm^ 

^\yy. .-K'jx^i/y. t°')'^v-^y. ioi?/"*?ux^ 

<\iii'-^)3i^vy^vy^v-hhh\^t^^}^\^9y 

^ttmm^^t^yr°o^\y^yThi>. 
[0034] 1 -D<7)mmm-r:u. ±ih*°u -^-s-^i 

±fBS^il(±. WiM^-^V^J^. EM^th'X^X. 

[0035] 1 -:>(Omm.mTlt. ±fE;^f ^ b'y^ ^-fe 
[0036] *||B3cr) 1 ^cOMfflJi. ^7—Tfli:Mi^ 

b' 7 ^ ^(i . J; 0 muzh^ ^tt-^com-fe ^ 3 

^<7)X'o)S:&.<^^^'^Byp^iz^ iMixmmzhm 

[0037] ±mX r£.m^^i^ 3 y\t. ±IEJ: OjS 
m:«)S^tt^#om-lri?i^3 yiO±|ffii^*T 

-5 T . ±IB j; 0 j£fic7)^r ^ 3 y < i: ^ ±|B5iM 

H ycO±IE®^t^§ti.#l. . 
[0038] 1 -:>mwmX'\i. ±IEcfc Oififico-fei? 

ygPMi: _hiB^«f-a-7'IPMl*Ic7)i!'^^< t, l-)<7iTiC 
[0039] *^0H(i, YVA^hzmL. Mt L< 

[0040] i^%mm'-i Yv-(^commizmt i v 
mmii. "mM^'y^y. '^^^^^'p^^yiikif^'SL'^ 
9yBy^-M'th^\^vA^^*^tx\^h. m.'&M'z^ 
5/3 \X%m\,z\i.^ ^\,■^wmhh'z9yBy•x: 

^L-C'eo^§(4i!'-^<tt*^3cmT-S)?., 



-^T-fe D . ^ LT 3 ^ ;WT-t y 7- U \z^ -^xmhtiX 

m^j:^mx'm&m^yB y^xb^ ^ ttz\i^~T -f y 
^'Lfzm. ^^ymmzx^xmmi&izM'omi^ 

[0041] :^T-'rjy§mt:mmn^m:hm^i 

tiMz. t'A YVA^M. m^'&.-AmX'hhti-^Mzf^ 

t^h^-f. Tr^^}-7-tfd±\mMmx-^~i-^yy^ti 

€)im<r>}L^zmmM^mh, m-^m\±. 
fd-z^:L-v'ttz\ir'yX'?wmx'hri%ht\ it 

yyttzmm:^r\y~a-y- A yyx% is 
^m\ittzmm-mm.xhm%h . 

[0042] Wtm<^:ff4 F V-f ^{i, 3 TcDSfiSP^^ 
^rttzMu'vY. x^y\^xmcoJ\-\Ti^i-^-~f^ 

[0043] m.mi^ ttzm.-^mm.'h , i*i 
mr\t. xryvm. im'&-^±. 
-mmx'h'omt. m<7^wmt. m-^tzmm-h 

0. XTyvxmhMmm'&^^x'h'omt. m. 
■t^yayt ^i^^yt <7)m<7)m^mt . mmm 
f,zii. c:ix^> 2-9co-fei? 3 ymmm^mm^j:^^ 

[0 044] KV^A'i. <^Ji.(f. ^ 

mz^-oxmu^tifz. i-otfziiwxtcommr^ 

}'vA^<7)mmi^Mmmif^^:it. tsxv^. mm 
mWL^imifzttx\ T&&.&i^mim^c^h)u 
^imm:hm)!b^^tcomijc^nmx-m^mi. 
[0045] :^mmfz. fj\m<7)^mzMmtifzi^ 

m-iXim^^hiihi.o^zm[^fitz. mm\^iiy- 

[0046] 

iwmmmmfn mm. ^fW^iz^jt-oxi'^^titz 
^■^ Yv-f^comiimmx-hi. t;?"^ hv^^ ( i o 

0) (i. *BHffl»tiB®§n/i-ir^T-=5rS. ^MttT^) 

1. h;Ui?^t§^7^^7 ^ y^yhm-\t^hmfS.^ti^ 
vA^art-^^^y)^ ^Lx^cD±mt. immui^ 

5 0cmt3 0 0cmbcr)mX'hl. lEiiL't^ysy (10 

X) ^^t. ^C7)it@(i:^ S^jO. 0 1 O^y^ (0. 2 
54mm) *^^>0. 02 5-f ( 0. 635mm) T 
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h'O. ntKliO.O 10^ yi~ {0. 254mm) 
t^i^0.0 18-(yi- (0. 457mm) T-$>^» ^BM 
mzX ^^mt<7)mi}L^^>' a y ( l O 4 ) H 
y-f-V ( 1 0 0 ) cr,m^^LmcO3cmi}^^3 0cmili.±^Zhf^ 

-yxwx/^. ^^^^i^^y (10 6) A>#4U#i.o 

^^^i^By ( 1 0 6 ) (4. JiMS^tT-^^-*iT••fc 0 

mcDT-^^-^^^i^syh Kumncom 

ts:h^C''yBy^^-ttt\ hMi. ^(n^^1i\^\<z 

f^^xi^-^j:m.m:hm%h . ^m^^'y sy no 

6) mi\Ii^-ti:mxhh^. :ff^ b'y^^ar 

li. (10 8) tE'^tLi, J: 0 mm^m^ti^ , 

KV^^ ( 1 00) cO^fi-bi^v-H^ (104) (4. 
ft^Wtdi. «^^-y7° (110). iliv^v-^^3>f 
;K 1 1 2 ) . ioXW^yyWim^m (114)^^ 

ti.. »^y^-V3>f/w ( 1 1 2 ) ti. mmr-mm^ 

^-/T ( 1 1 0 ) {4. ftlMTSiittT-feOt*. 

V'f (112) <7)&S^ 

mm, ^'^ \^^^^mw&tt:immLi,z-pfmi>z 

mtl^t^j:<^(Omm<Smi-^i:iibiz. H 

3^(102). tf ral-fe^J' v- 3 y 
( 1 0 6 ) t3 3 ( 1 0 4 ) cO^gP^Tt 

{4-i5{4. ^U-^-W^cO^V^l (116) X'^~T^ 

-r?-r -f y^J^'^Wf I., -hia;^'^ ¥"74^(0^^ (po 
rtion) il/iJi'ti^S/ay (section) ^^f-TS, 
[ 0 0 4 7 ] 112(4. *l&B3t:il>1i-^#:-C$)-l.;{f^ H 

m-\tfzmm-^^j:t, mz. m-^m:^'^ kv-^-v 

( 1 4 0 ) {4. mwj:x'ryi^m. ttdt^V^ 5 F 
i^i^Byxhumm-^^i^ay n42)i}^P>m 

mtit, *?U-7-|!![S(coverings)i:i3'e'^<^U-7 

-rtgpi: ^w-rs0f¥tt^^u t^ymwmmMhrm 
cox 0 ^^m^m-^wi^ttzmt mm^^m ^ ^ 
3 y ( 1 4 2 ) (4. ^^ymmzx^ttzummizx 
*)i>L< (4«^gB (14 4) i,z^tti^iiimi>zmtrzm 

^CiSfcW-l.^fi-fe^>'3 y (14 6) (cK'9#tt^> 
ill., ii7)^^fiJtzfcv^TS:iif^Lv^c;){4. jfifiiffi*^ 
<^jifii^^t-m^^^tcaDfe{t. ^ Lxmicoi-zi. 

-7- (148) t^^zi^-^^m^^^^^bi^zx-^x. 
jEU^^i^Bycomm'it ( 1 5 o ) tmrncoi-^-y 

(14 8) tC^^S^ttg-^§ill>. ^^^^-^^^^7)7^: 



[0048] laSJJ. *^0flc7)7:?W (150) 

comcommmm^^i-m'&immxh h . 

[0049] *^BJc7)^cO^Jgi?iJ{4. mti:h^W&.-^^ 
-:>Wm.^^9 sy^^-fhiJA }^^A^{zmfh. ft 

m^^^'y^y ( 1 5 2) {4. ntL<\i. ^mmm^ 

til.. YvA^r^y':r^) ( i 50) {4. 02^31. 
^t-hwm. (14 8) h^xm.imcn^mcry'm ( i 

54) ^§A>t;^-ri.« .IcO;^"^ K^-f-\'{4§'^t3s 1*1 
gBlfA!fl3 (15 6) aXW-mmW^ ( 1 5 8 ) Sr* 

( 1 5 6*5ilXl 5 8 ) {4. milJcO^A-T" (154) 

«oi*ig|5t^m(^Ea§ix. ^LT;^^T-T;^r^y7'u 

5E)i. I^IIPOT (15 6) i;milli^f-^-7- ( 1 54 ) t 

(m(^i^\:^ficnffik%^^^\z^ ^;^^•^SJiSr^fo^ 

J:a^ri?^i4. Jggf. ^?f'J«0##. ji# (swagin 

g) . hh\^\mm-x%'^<^^A\z'^->xr'zyf'} 

^m^\->^h^h^zX-^ X'fihhMh . ^ mMl^zid 

nmm^zx 0 . ^it-r^^mtcojmti^^i^iit , 

Mi.{4\ a^fil-fei?i^3 y ( 1 5 2 ) fti^Mtt*^" 

( 1 6 0 ) {4. 're^e<jtc{4. ^<7)mzm\^'^ 

W^^^h, (15 6) fcJ:oTMS$til> 

^commit, itmmizii. ( 1 5 

8 ) J: -9T^«§ix-?.Sj£i4^r 3 y J: 0 

mm (15 6) iiit^' ( 1 

isxx/:^^ Hy>f -vr-feyy u ( 1 5 0 ) 
mm^. m^izm^^ti^. 

[0050] ia4«4. ifWRc^:^'^ HV-f ^ (160) 

(otm^m^^^, ^<mBmi^zii\^x\t. afa-t^ 

v-ny (164) i:. J; v-a y (166) 
i:cOiac7)i^-^^*«. mi^^i^ 3 y ( 1 6 6 ) i:®© 
-Ir^S/gy (164) fc^±tt;®-^t. b*^t. ^il'^ 

2oo-b^ 3 yf^<n%^{zii\^x . ^^Lfzmm^ 

m-hfzibizmm^tih « ^m-'^ ^ g y ( 1 6 2 ) 

i^^{4. T-^^-®-&^•C'^) I. , 2 '?c0^r ^ 3 y 

{4. -^^^^{4. ^mmm^coancTyMpjrxikm^tii. 
mm. ^^yym. mm. mw^j:h:co±mm^mu 

[005 1 ] i2i4B{4. m4A<omM(7)mmu-^^^ 
i-, ; com^^mmmm^mxh hut m&xh 

WJcO-fei?i/3y ( 1 64) (4. ?Hic0^a-7" 

(166) \zx-iX'w^mtfih . 

[ 0 0 5 2 ] isi 5 A{4. mm.^±<mimi ( 1 7 4 ) 

t . W&-U%'^(^V}V^\^M\zii\^xm^<mmM:\m 

m-h. Km^\z\i7.'fyv7.mti^^ts:hX'^'m<^^ 
^i^3 y ( 1 7 6 ) t coreicofg^Mii (17 2) &^-r 
h'v^^ (17 0) comc^^mmk^^ 
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2-5C7)-fe^'i^H (17 8) 

»$tL. ^LT^faSS (17 4) fcjfifiS (176) 

( 1 7 8)X'hmm-^^i^3yii. im 

mm^fi%hb<nmx) isfigp^i- ( 1 7 6 ) hmi? 
[00 533 «^gp*s^§^is:^r^*^ sgt'fci. , 

i 0 3 y ( 1 7 6 ) A\ v^-\'iOfi{cMt 

ficO-fe^i^ay (174) 3&i\ ^cOfiltZ^b-CPItlftJt 
{cg^^ii. ji«J'5rWf-fc7)^A-7' ( 1 78) ti-pT 

[00541I15B{±. ^'HiO^^M^ (1 7 8 ) . 

m-k^i^3y(i74) {nm^':>nxm^iih) 
^5<J:^^i£fi[^r^?i/ay (17 6) m<^^ni 

xmx'h^. Lt^t. ^mmzit. ^^mtmmx 

[ 0 0 5 5 ] 06(±. ±mi,zim^fitimmm^^j: 
mmmm^^mc^:^'^ k^^^ ( 1 9 0 ) 
^mi^t. ^cr)^mizi5\^xit. m^-^^i^By 

(19 2) wm<fS-^Xt50. ^>•^p^^05itt^^ 

i)^^^ii>tii. z<mBmizn\i^xii. xmm-^i' 
'^^y (194) i)K af^ ^v^^^^iizmiti h 

Mxhh. m-^^iyny { 192) tmiL^^'y^y 

( 1 9 4 ) t <^f^(D^^WL (19 6) A-=5r O^O 

co^lgW3t3v^T(i. m-fe^i^a y (194) ffy-^m 

hztTs u V- ( 1 9 8 ) ^laat -1. ^1 1 A^^fgT* s . 

^y-^Hi. Ut. L<(i. J; '5m(7)f-i-r ( 1 9 
4) cOI^IgPfc. S)S^<^®^?:41l.:?^rc7)t(7) 
•C*l.^l=-C*)-S, ^ffym\.zii\\x\t. 

*\ f-^-7-gp*f (194) <^m>m<zmm^hik^. 

th. ;KUV- (198) t^i-7W (194) 



y ( 1 9 4 ) ^JfM-t-l>^N^ :Kf-i-7-c03i«^iFT 
□ ^iio T e^tll. U ^~Xh !> o $ ^> 'J ^- 

i^^>-r. (194) cr)4]^tc35-l.3&^§«0/i4^:^' 

mz^ hh\At^^h^):. 

[00 56] m2i^-m^\z^-^iih^m<r)^ii^fy. 

\i. mmi^%\z^ !lll:S^§tLSJ:3'Sr3^;l'?rWt 
[ 0 0 5 7 3 ;i?--f YVA^%m^mf\\t. ry^-i-. 

[ 0 0 5 8 ] ^■7-f (OTt3$ '^fcpffliziji 

n;e?-rft> (^J;iifTEFLON) =5rH'«ttt3-T ^ V^" 

$ih um^m^v -^-xa-T A y^th c: t 
i}mtu\ mzwLm^tih^diiz^ wm^v^- 
Sr^-T-f ymmt Lxm-tht%t,zii. w 
^^■:ir±.i,zi^^m^m'thzttf^utumt t 

h. 

[0 0 59] FV^'^nr 

fL?>« X?T-T-;kco^${i: ($'^^3) l^50cin*>^>30 
Ocmt-$)D, *^Jl 0 Ocmt 2 0 OcmtcorsT 

(Tfrn.^^ i^Byt. 1 o*fc{i^iiIi[±Offl>itWt:-5r 

m^\<z^hfihm^^<i^'^tzmmn-^xmitti,z 
d!,^om\Mm>'^mmui^M'^xi}-^ Yv>{^\.zm. 
%ttij'f~7-)vm,-)]m^ni.zm^i:>fit. m-ij^ 
\,zf^nxm^£t^m:^^-tmmti:ii^-=r)VT^y 

7-U (T^m^ifi. *ffl#ftm4,739,768-ttiBiK§iXT 

[0060] *%HM4{i. #(:n i - 

T i 0 mi h rsi ^fih<mw&. 

v^ttiUc. ^cofcft. ^"^ K'7-fA'Srfi^ffl-r^ECTJi. 
rSM(feel)j 4/::«7^-FA--y^;&i«ft/^ix. L;f)> 

tffiffl'+'t Hth-h (whip) J -r^rfc-;^. 

imiX. ^tX r{4tel>j ^bXMmzx.^^)U^-^: 

mii!,txmtfzm:n^m^<mm~ti. tm^^-^^it. 
[006 1 ] if%m<^:^'^ Y^A^i^zmmtimm 
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ffm. 174,851-f-. ^3,351,463^*5 J;t/^,753,700-f- 

^mmcozt. ^tL^co^mii. t-:^'ri'^ hm^Bm 

m^^B-tim^^jVTy^^ h ( s i m) mm^pji&<^ 

m^tixm. f LT-2o°cfc3orfci?)r^co«^^ 
[0062] itLi^co^Mt. -m^trnmii^fi^ 

mzmwmi^zmf^ti^ xdiz^j:^. tt-i^ . -Bmm 

;it^j:<. Ttcommzm^i. u^t. ll^^§i^Tv^ 

iz+m^m^i^-th. ^tii^zmhi^i'. muco:^ 
^yvmii^ YvA^\,z^Kht. mnmm<m 
mzm-oxmnrnzMLxiim^mA Fv-f^^^ 
mh. ^fi\,zx->x. mmmznthm^m^ 
L. ^Lxnn:^T-'fMzmhmm^wm-hfz^ 

\<zmt^^h-^\,t'mhLti:\\ 
[0 0 6 3] A'^ HV^^JTJ— r-f 
±ta«OJ:atc:, if^i'^'y^i^-^iTffy^Xttilt-mt. 
;KU 1 -)tti\tW)±mX'mittz\±':i 

(mm'^^^iL^^hfz^\zm%fih . 
[0064] -cL-^^ym^ 

{i. 7iiU:^Jlt^y ; *rU7;W:tn;^-;i^'y (TEFLON^ 

^y^ 7KUxxr;W ny (nylon) ^^^rifto^KUr 
SH^-i-tf) . tsXt/^V'^i^^y : :itii^(r>yuy¥ 
^ ^mziit U x~r;>7'n >y T S H ( Mi-tf . PEBA 
X) 5ri:'c7)C:ii<i,c7)3*?y-7-. '5ri:c7)*J^£ft\ ?S}t^ 

mza~T^y^^tm^. 

[ 0 0 6 5 ] H^-f ^cOifffigi5^T'±ia^?)J: ^ ^3 

-f^y^mmL.^Lx^i:> ^zm.^ ^i^ayxr 
mx-mm^tLi j; 3 - ^ y^mm-t^ ; t *\ 

mzmmtinh. 

[ 0 0 6 6 ] h'V^^nrtitit. x^^y:t=if-9- 



N-b'ri;i/t°nU Ky ; ^ 7^ b^i^h Ux^l/y^'U rj 
-;P^y (y^?) T^'UWf. ^yp<h^i/Tb5x 
^l/y^-Un-;l/^y (y^) T^UWh. *i°Uxf- 
i/y^j^ya-yi/^y {^^) 7^'JU-hi^-^tl=E 
yr;i^3dfi^*?ux^ky^'-U3-;i^^y (y^) r^^' 

U h'Sr i: c7)rff U x^ 1/ y U 3 -;l/r ^ U I/- h ; 
2-h Hn^ S/X^iW^ ^ U I/- b . ^" U -b U ;M ^' i^ 

uu-h^x iic^imm^mr ^^ju~h;T^u mis 

7^ U;i/T5 h';><f-;P7°n^s°y;^;i/jJ^y@tio J;t/'f 
yf-;l/b;l/n-x. x-f-;i/-fe;l/n— X, ;ir;P#"df i/^f- 

y, T5n'<^'^y, T;U=^>1§. ioJ:t/"ll§1i^^N°Uy 
^H'i7);K'J-9->y;?^7^ K ; il*-?^^ ylt^fcT)^ 

^y^■■A3;^°U-?-^;ffM§i^#'i>o .lii'^ 

x.i-uyt^^^ F ; 2-b'x;kb°<J i^'y ; N-b'x 
;l/b°nU Ky^^>W;:T^ U;HSfej;t/'^c7)tg ; U 

ti. ;f.^:.-KUv-tz. tfzii.yy^'J>>^^0-^-i>l< 
{±7'n>y^'3;ifUv-fc (^«W=5r^jiT\ 

[00 67] ^^l,z. nhiifz^^V^-comymtiK 

mnmizis^mm^-^i^-^^zii. m^m^y^-f)^. # 
(:>fiia4iV^-<D^3ommtx<DAx^~T^y 
yiiiU'^-mAiiz^tfinh. mm^j:^y'^-tLx 

ti, x^i/y. 7°obi/y. xf-i^y. x'j-vymM 

r;P^;Uy ^ ^' U l/- h . t'x;i/:J' n 7 ^ H . fr: 
UT-yj^n^-fK. y ^^7>Jn-hy;l^. $3 j:ti;■b■■-;^ 
T-bx-h3&W^)ix-&o xf-i^y. 7°pb°uy. x^ 
l^y. t3j:t;fx^^y^#:*^'Sf4tv\ 

[0 0 68] ;Ku-7-3-x^yi5^{±. n^<^wm^ 

mzx'o. ttzimmitT^i-^v. m^it^^ji^. mm 

-fl:rnb°>j-x;U, ji^-ft^y VM )U^xh:<7^^mitmtz 
itTYit^UzX ^mm^tin^ , i/'b'ri;i/^y^f y. 
xf-vy/U3-;l/i^'y:?^Ul/-h. hUy^n-;W 

t<{iTb7-) y^^Ul^-b. S/x^l/y^'U3- 
;K iyt{±5K'Jxf-i/yy"U3-;l/i;^y Ulx-b^ 

[0069] TIBcO#)li^fflV^Taiffl§il^4-°'J V-^ 
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[0070] mwj:mmmt txa. Ky^/y^^y 

[0071] 

Ph 

oo 

R'-C-R' 

[0 0 7 2] Ri{4HT-3bO. R^JIOH-C'S) 

0CH3. -oCiUs^^is-t^rjva^i^mxhri. 

R3{4PhTfeO ; ^JttiRi =R2=r;W3=3f i^STfe 
0, RHtPhXh^ ; t/v!(4Ri=R2 = r;W3dfi^S 
RHiHX%^ ; t/i(i:Ri = R2=C 1 Tfe 

[0073] m<^'i^m<^^mmhmm%i. 

[0 0 74] JW^, ;KUv-3-T^yi5'14. StR^iX 

tzmm^zm-)^ ^xmmti:^m*--^mw^j:imt: 
fflv^T. ^jjiff. WLtfziimmmwmzxm 
Miz^-^^tim^ o ^ xmffz^ u-^-t tzm y 3' 
^-bcommii. mmitr^^ju. Mmit^^j^. mm 

{iTV'^li^ij&fflv^l, ^ t l^zX-oX^VMifi^ix^h , 

i/x^ y ^- U r? -/w. ^ U x^ k y 7" U 3 
i-'^ ^ ^ U 1/- b ^Sr i: cO^Wiglt^ 7-7- . J;t^±ia 

[ 0 0 7 5 ] J ^ y^J^'iS. ffEoa^c^:^ 

m. t°U^~tfzli. ^yv-C0:tU3--7-cO 

\,zm^tmh. mmu. mm^i<z^^^m^h-h\ 
mm<niLmzii\^xmM^ti%h . ^°')^~tfz^t-^^) 

vA'^xt. 'm\^x^tz\tw^^zMmh-. xmtmk 

[ 0 0 7 6 ] J '7~<nim\m\M(^^mH-^fih 
K^ti:cox\ mmtfdmmmn. mmmxhi^ 

%Xhh. mW^XQ. 25%hb.0% (fiS(wt)) t 
rf'7-t/s{±;ffU-7-5&\ m<X^ts:WM&^irt^^ 



x-T/PfS) 0 . p<^y-;l-. 7°nyNV-;W. 

y. ^f-u-yj^'^'n?^ ;<^;L'X^;i/^by. i^'^ 
f-yl^r-feT-b. xf-;i/r'br-b=5rf:^)\ ^.rt:#tf 

u -d^-t^mpm^^^h <Dx^ ti ^ a)mw,±w&.xh 
hfzMz^ mm. 7mm-^j:}i^zi:^3\^m^-^ti^^j^^ 
iicort^^x^mmi-imm^izx^xMm^m 
[0077] ^mmmxmm-^titz^^ hv-^ -vnro 

3-r -f y^-'i; LXmzMt l\^^<7^li. ^KUx^^y^ 
^-tf-f K ; d^U2-b":x;l/b°Ui/y ; *.°U fr^yl/t'uU b' 

y. ;^°ur^u;^M. ^Kur^y/wrs b\ *3j:t/*?u 

-commmft-^'^^xhh. ^'^ bv-^-v*#:^^c{4S^^ 
{4. Mtt<\i. :^r)y-tfzimm^ti. nm^ti. 
^txmii^iix. m-^i5Xx/mm^iitz±Mimvd 

[0078] ^ y^"{4. t< 

->xm^^tL^. 3-T^y^'{4. mmt^ ^i^-hmz 

^tOj #I.J;o'5riiE-C. Mlif. ^fzh^ (runs) j 
ifi-^j:< . mc^'^X^t:>i:i^-^j:mm^^tit J: o ^MJg 

{4, 0.25^y^(6. 3 5mm) 2.0^ yf- 
(5 0. 8mm) /ipJ>i:C7)^. ^ift L<{40 . 5^ y^ 
(12. 7mm) ^^i: l.O^yf- (2 5. 4mm) 

<m<r)mMmiMxh h^t-b^^^^ fitz , 
[0079] \m<7^m%^mi. 2 . s^t^i. 

mi(r>:^'=y:m3^ (T^) t^or^co-iaiS-C-^ffiSrSS 
Jt1-SiOt3H3]=5:M^A' y>'N'-2:fflV^T^tioti#l. « 
LV^iaS{4 5 O'CT&^i^ 1 2 5'CX'hh , Jiiac7)«f 

0'coiEilT-s>4« 

[0080] V-H>ilg#:^SI?±t:5g^i$-ti:S^-i^ 

^^'h^?li3&m^'^iX#l.« 5 0~3 0 0nW/ciii2 
* L<(4. 15 0-2 5 OmW/cm2 ) ir)HSJ^^Jg|::fr 
I). 9 0~3 7 5nm (Wt L<{4. 3 0 0-3 5 0nm) 
(DWrn^^ -k^-fh BSJt ^ ^ y A- 45 2: 3 7 Ij-fal^ 
Sl$-lirS^fc*^a^ L*.^. 3 (7. 6 2 cm) ;0^^59-^ 
y^ (22. 9cm) (D^^k^-th^^yj^-^zm^ 

bV-f-\'3r^0.2 5>fyf- (6. 35m 
m) 3&^<i>2.0-fy^ (50. 8mm)/#(0.5^y 
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^(12. 7mm) *^Ji>1.0-f (2 5. 4mm) 

I. mmk^imm^l^^li. 1*^<^ l O OkRads/cm 
2 (mKii. 2 0i^^5 OkRads/cm2 ) COScM^Jg 

[0081] #<^5ix/i3-T ^ y^'cOffiii/tMAffii. 

[00823 ^^-^1 

y^h LT (tie) J mW^X. 5'hi?7K 

[0 0 8 3] z.<nxoti:^^mmmim}<±. ^iih 

tt^^^filStt (tenacity) tCOV^TjifK^tll. « Bfl^^)*^ 

LT. M^llr?^^-ri.« ^-^Jl{i»* L<{i:. 0. 0 0 
04-fyf-(0. 0 1 02mm) *^^>0.00 3-f yf- 
(0. 07 62mm) (nUTi.Xhh , IS-^1j^°U-7-cO 

[0 0 84] S^c7)^^py^. *rux^l/y. 

-h (PET) m^^^Ji?rj^n^-ri.ifc3&^'i.v^ai 

liFSt<{i:. ^^U'^l^^y (Shore 80A-55D)io 

j;t;^"PETT-|>-g.» ftiiTSL<{4. ^ryr^i/^yT"^ 
m^j:m&^^tl^m(0:i?U^\y:^y<0^^i^a 

ym^-^i>^ti>trzmtL\>\ mtif. ae-t^i^a 

Shore 80A;KU'>^:5':/<O^-&S2rWt#. jfifil 
biiShore D55d^ U yCfc O^l. . ^liX'^ 



X. i'y^'^T-y. ^y^)]^^j:}icommT-m&mim 
[0085] mcox d iz. m-^m^n^i-^mifm 

^^t3!fA§fL-g.„ ^i-7'{4«$tL. 
M-^m. m.\^<\±. J?§*^'*«;o.ooo5>fyf- 

(0. 0127mm) hO. 015-^^^(0. 381 

mm) )L(mx:hh. ^"^mmt. 'mmz\t. ^ku 
^v^ytfdimi^-^W-M.^tth. Mz. jTMtt^-U 
JR^L/s^a-7-Wh^®±fc#4§^i 

[0086] ^U^-. L< «4flittt. 
d<yS*^t|ffi(deposit)$-lirl,^i:-CS)S. 

rn^i^A YvA^^ri},z'm.%'±xm^^'^i-t 
^yy^y. y^^y'Srms^^^s (i^^di^co) r 

;l^;i&y;XTy. ro'^y, -fy7ry. 7'f-y'5rfi7) 
Wt=}-^T)V^y •.^hyyivt'ay^^y. hU^pp 
7;P:tn;^^i^. i;:^'npi;=7;W:tP><^>'. >U7;U 
tu^uu^^-^y. •rh7 7;l/Jt-nx^lx-y. hU^'n 
n77l/7rpx^i/y. v-"7pp>>'7/t/:tpx-ti/y. b 
^)y)Vi^u9nu3L^VytpKcn)%W^y)V-^'Oi]~-^^ 

yhi.umwm:Mm^^ ini , ^tii^cT^m^co 
^m^'m^ 'J v-3 -r ^ yy\,znth ^<^m>^-^ 

i~^y/i-^<7)m LWotJIti, 5 0 Oc.c./i^-A^Ji> 2 

0 0 oc.c./-i^(ommTh o . ^ ttf-^y^-^-i^t:^' 

^;f7°7Xv^A'y^^'-i^J'f^^^°7.X-^^:J£tT. 1-2 

o^<7)mmx'hh. ryx~^i~-^y^-\-(7)m-^ii. 20 

OW*^^ 1 5 0 0WcOiEro:ISS§tl&c7);i,i-^f ^ tV^, 
[0 087] 10/i^-^--cOU^&%1-^7°7Xv4 

t;:tt^§ii-S.. ^cox^Tli. {t^WWi. JJ$A^"l^i 

0 0 OM^m. iLxx'o immi>zi,m 1 0 0 umnco 

l.zi.-iXm^'^fx.hi] A YVA^X\t. mmim'A 
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[0088] mmm^tifz:^'^ b' v^^fi. ±iB<7) J; o 
[0089] ^mmmzijt t^^mmcT) 1 -on. ti- 

^ L<{iie@0. 0 1 O-f (0. 254mm) 

0. 0 2 5-f yf- (0. 6 3 5mm) COXTyiyXmt 

[0090] z.mt L^mmM(^^^'^'mm.'m 

-Ir^^i. !> » 2oOi/XTAc7)jE5l'5rm^{i-!-c^®fflt 

Lx. mm.wm-^'&t^-T^y'^ii. iir^^}r^'})v 

ts:^-T^y-/xh^%t. §^>fc. A.Auy. r;wr 
t/sMc7)^yyii?«c7)n-T^ y^>\ ^^M^"- 

iim§tL. ^(^i.zmm^'&m'm^t^h , 

[ 0 0 9 1 ] ;{r^ h-y^f ^i/itifllico^^tj. ^7-7 



aT<r>m-$(^mwti^i^mm-fi>znhiinh ^ t 

[0093] 

iimmcommmzmmi i-zMzm^j:mti^m 

Sill.. 

[ilffico^¥=5ri5iBfl] 

B&tUffiil ( lESI^ffiR^TIi^*. ^ ) Xh h . 

m2} ^mm^'oxi'^i^tifz. ^w^-^±com.i^m 
Mmmmxhh, 

ms] ^^mi^z^-^x^i^ixtz. m^^-^^comm: 
mmmmxhi. 

[04 A] 2|s^0J^^^^'^T'f^^>i^/i. m^^^±<7)mii. 

miwmmxht. 

[134 B] m4Ai,z^-$fih)^'^ Yv-i^<7)mmmxh 
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